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Abstract
Collaborative work is a critical component of active learning. Where in-person col-
laboration may not be possible, inclusion of online collaboration tools has become 
more prevalent. Previous studies have suggested that online collaboration is ben-
eficial to overall learning outcomes; however, little research has investigated how 
differences in personality traits, such as extraversion and agreeableness, impact the 
benefits and effectiveness of collaborative learning, both through online (synchro-
nous and asynchronous) and in-person platforms. In the present study, 360 (66.4% 
female) undergraduate students completed an online survey to assess perceptions of 
and beliefs about online synchronous, online asynchronous, and in-person collabo-
ration in higher education with a focus on the impact of extraversion and agreeable-
ness. Findings indicated that students had more experience and greater preference 
for online synchronous collaboration compared to online asynchronous collabora-
tion; however, students believed that in-person collaboration was most effective. 
Both extraversion and agreeableness predicted positive beliefs about group work in 
both online and in-person settings but not uniformly. These findings support the use 
of online synchronous collaboration when in-person opportunities are limited; how-
ever, individual differences related to personality traits can differentially impact stu-
dents’ perceptions toward and actions within collaboration contexts.
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Introduction

Collaborative work is a critical component of active learning both outside and 
inside the classroom (Kieser and Ortiz Golden 2009). Collaboration involves 
synchronized learner activity that is incorporated to create and maintain a col-
lectively shared outcome (Alluri and Balasubramanian 2002). Benefits associated 
with collaborative learning include engaging students in the dynamics of being 
a team player and working with others, promoting active learning, as well as 
developing critical thinking and social skills (Felder and Brent 2001; Kieser and 
Ortiz Golden 2009; McInnerney and Roberts 2004). Well-constructed collabora-
tive learning environments accommodate students with differing learning styles 
which can increase attention and participation as well as generate stronger stu-
dent–teacher relations (Kieser and Ortiz Golden 2009).

Early research on collaborative learning in higher education contexts evaluated 
face-to-face discussions and interactions (e.g., Mahoney and Harris-Reeves 2019; 
Johnson and Johnson 1989); however, the growth in the number and sophistica-
tion of online platforms has expanded the opportunities to integrate collabora-
tive group work as part of ongoing instructional design. The use of technology 
permits synchronous or asynchronous collaboration within and beyond the class-
room. These additions have expanded the contexts and timing for how learners 
can meet and exchange ideas. As a result, there are increased opportunities for 
instructionally relevant cooperation and learning for students, especially in higher 
education contexts (e.g., Siqin et  al. 2015). Online learning can provide stu-
dents with the opportunity to flexibly engage in course material. For example, a 
recent study by Nieuwoudt (2020) found that participating in synchronous virtual 
classes or watching recorded classes did not predict increased academic success. 
Thus, for students in higher education who may struggle to balance school, work, 
and other obligations, online learning may serve as an effective tool for learning.

As technology and the Internet have become integral instructional and learn-
ing tools in the classroom (Carrier et al. 2015; Sung et al. 2016), there has been 
a parallel increase in the use of online collaboration tools. One common online 
collaboration platform, Google Docs developed by Google Inc, allows users to 
synchronously or asynchronously create, collaborate, and edit the same docu-
ment over the Internet (e.g., Shahabadi and Uplane 2015). This flexibility permits 
opportunities for both immediate feedback and engagement as revisions are seen 
by all users who have access to the shared document, as well as delayed interac-
tions which flexibly accommodate students who differ in school, work, and other 
life obligations. In this way, synchronous online platforms can mimic the benefits 
of immediate ‘real-time’ interactions that are typically associated with in-person 
collaborations with the added benefit of inclusion for those who cannot meet in-
person requirements (e.g., Shahabadi and Uplane 2015). For these reasons, online 
platforms have served as a valuable way to conveniently connect students and 
facilitate learning.

Despite previous literature on these various online and traditional platforms, 
little research has been dedicated to understanding how differences in personality 
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traits affect preferences for and outcomes when using these various platforms and 
instructional contexts. Understanding whether individual differences in personal-
ity, specifically the degree of extraversion measured by the Big Five Inventory 
(Costa and McCrae 1992), is related to university students’ perception of collabo-
rative work in general, as well as their preference between online (synchronous 
and asynchronous) and in-person methods of collaboration can provide insight 
into the effectiveness of online and in-person collaboration, and how beneficial 
synchronicity is in facilitating learning.

Collaborative learning in higher education

Collaborative learning is an educational approach that involves learning in a social 
environment where intellectual and meaningful discourses happen between learners 
(Smith and MacGregor 1992). According to the social constructivism framework, 
knowledge is constructed through social interactions and discussions (Vygotsky 
1978). Proponents of this framework (e.g., Bruffee 1986) emphasize the importance 
of collaboration in the learning process and argue that social interaction is the driv-
ing force underlying individuals’ cognitive development. During social interactions, 
learners can internalize ideas they encounter in their social surroundings (Nyikos 
and Hashimoto 1997). As a result, students who engage in collaborative work, espe-
cially with knowledgeable others, become capable of performing at higher intellec-
tual levels than when they work on their own (Gokhale 1995). In addition, social 
learning theory posits that opportunities to observe modeled behaviors can enhance 
acquisition of behaviors in the observer (Bandura 1978; Bandura and Walters 1977). 
Similar to the constructivist frameworks, social learning theory emphasizes the 
importance of social interactions and environments for shaping learning and acquir-
ing knowledge in a collaborative setting (Lin et al. 2016).

Gains in academic, social, and psychological measures are associated with col-
laborative learning (Laal and Ghodsi 2012). In an early study, Johnson and Johnson 
(1989) demonstrated that students who worked collaboratively in teams achieved 
higher levels of thought and longer retention of information than those who worked 
individually. Gokhale (1995) also demonstrated higher critical thinking skills among 
students that worked in collaborative settings. In addition to academic skills, under-
graduate students who worked in groups reported higher ratings for motivation, per-
ception of skill development, and solution satisfaction than those who worked alone 
(Hiltz and Benbunan-Fich 1997). Additionally, collaborative learning helps students 
develop a healthy social support system through social interactions (Cohen and 
Wills 1985), which is one of the pillars of collaborative learning according to social 
constructivist theories.

Technology and collaborative platforms

Higher education institutions have been experiencing an ongoing digital transforma-
tion that includes the summation of digital processes that allows higher education 
institutions to use and apply digital technologies optimally and effectively (Kopp 
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et al. 2019). According to a recent survey conducted by the Canadian Digital Learn-
ing Research Association (Johnson 2019), online course registrations rose by 10% 
between 2016 and 2017, and 76% of post-secondary institutions in Canada offered 
some form of online learning in 2018. Technology has played a major role in col-
laborative learning, both online and offline. In today’s society, students in higher 
education contexts are less likely to meet face-to-face for collaborative work due to 
the convenience of communicating and working through emails, instant messaging, 
discussion forums, and other web-based tools (Koch 2010). This has become height-
ened due to instructional shifts associated with the COVID-19 pandemic, which has 
forced higher education institutions to rapidly transition from in-person to wholly 
online models (e.g., Babatunde Adedoyin and Soykan 2020). Thus, understanding 
the benefits and limitations of online learning is necessary to understand how this 
abrupt shift to online teaching platforms contributes to students’ learning experi-
ences and outcomes.

Empirical studies have shown that the use of technology in these higher education 
collaboration contexts enhances learning outcomes and develops higher order think-
ing skills (e.g., Gokhale 1995; Resta and Laferrière 2007). Early research estab-
lished that the introduction of computer-supported learning methods yielded higher 
quantity and quality of daily outputs and greater mastery of factual information than 
individual learning (Johnson and Johnson 1989). Students who engaged in collabo-
rative learning using a technology-based support system obtained higher grades than 
those who did not (Alavi 1994). More recent research indicates that when compared 
to traditional in-person collaboration, students who experienced an online collabora-
tive environment reported higher learning and were engaged in more advanced and 
challenging cognitive discussions (Benbunan-Fich et  al. 2003). Moreover, studies 
have found that online applications enhance collaboration, help with collaborative 
writing, and facilitate the development of social skills, teamwork, and computing 
skills (Apple et al. 2011; Koch 2010; Zhou et al. 2012).

Technology allows for various methods of asynchronous and synchronous col-
laboration among learners. Online synchronous collaborative platforms allow 
users to create and edit documents at the same time. Examples of online synchro-
nous platforms include office suites by Google (e.g., Google Docs, Google Slides, 
and Google Sheets), Prezi, and Wikis (shared writing space online that is typically 
focused around a specific topic and can include text, images, and videos; Knobel 
and Lankshear 2009; Sharp and Whaley 2018). In contrast, asynchronous online 
collaborative platforms involve collaboration in settings where discussions are not 
exchanged instantly with other parties. Examples of such platforms may include dis-
cussion forums and emails where participants send messages or submit posts and 
the receiving parties may review and respond to them when they receive them or at 
later times.

Asynchronous online sharing of a document through in-person group work or 
through platforms such as email or messenger requires the distribution of multiple 
copies among other members of the group, which may be less efficient given the 
need to consolidate feedback from multiple editors or the lag in time if sequential 
editing across group members is required. These platforms, however, may reduce 
demands for face-to-face social interaction and less social interaction overall, 
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placing less emphasis on social abilities which may be advantageous for some learn-
ers (Lomas et al. 2008). Research indicates that the use of an online collaborative 
platform, such as Google Docs, resulted in significantly higher scores on a writing 
task compared to use of a traditional collaborative method, such as in-person meet-
ings (Suwantarathip and Wichadee 2014). These initial outcomes suggest that online 
synchronous platforms may promote greater learning and engagement among stu-
dents than asynchronous methods. Although past research suggests that online plat-
forms are beneficial to overall learning outcomes, it is necessary to understand how 
these platforms impact different learners, and how individual differences in person-
ality traits, such as extraversion, impact the effectiveness and use of collaborative 
learning.

Extraversion and general collaborative work in higher education

Effective collaboration typically requires social interaction, and thus social skills are 
an important consideration in most collaborative learning contexts (Johnson et  al. 
1984). As noted earlier, social learning theory and social constructivist theories of 
learning (Vygotsky 1978; Bandura 1978; Bruffee 1986) highlight the importance 
of social contexts consistent with collaborative contexts as a vehicle for learning. 
However, individual differences may impact how learners approach and function 
in collaborative group contexts and this, in turn, has the potential to impact what 
they learn and how much they learn. According to the Five Factor Model (Costa 
and McCrae 1992), a hierarchical model of personality traits, a core feature of the 
bipolar factor of extraversion vs. introversion embodies the tendency to engage in 
social behaviors (Revelle and Wilt 2008). Specifically, the extraversion–introversion 
factor measures individuals’ level of warmth, gregariousness, assertiveness, activity, 
excitement seeking, and positive emotion.

Significant research has examined the relationship between personality and team-
work (e.g., Driskell et al. 2006; Barrick et al. 2001). Past studies indicate that those 
high in extraversion tend to feel more confident about their ability to perform in a 
group setting compared to those who score high on introversion (Barry and Stewart 
1997; Thoms et al. 1996; Walker 2007). In addition, those high in extraversion are 
often seen as having contributed more to the group outcome by others (Barry and 
Stewart 1997). Moreover, French and Kottke (2013) found group members with high 
extraversion scores reported higher satisfaction for teamwork than those with lower 
extraversion scores. While those high in extraversion typically enjoy group work and 
the social stimulation that arises from collaboration, high academic achievements 
on group projects are not always positively related with high extraversion. Within 
the context of education, not all students enjoy or benefit from working in groups 
(Colbeck et al. 2000; Walker 2007). Introverts’ success in higher education has been 
attributed to other factors such as their individual ability to consolidate learning 
(Entwistle and Entwistle 1970; Furnham et al. 2003). Thus, the extraversion–intro-
version trait is strongly linked to students’ learning experience and extraversion may 
be particularly salient in the collaborative work context.
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Recently, studies of personality have shifted focus to examine the relation-
ship between extraversion and technology-supported group work in various set-
tings. Theoretically, extraverts may be at a disadvantage compared to introverts 
in distance learning courses facilitated by web-based platforms because they lack 
the social stimulation and may feel more isolated in these online environments 
(e.g., Myers and McCaulley 1985). However, the absence of the need for face-
to-face interactions provides the opportunity for introverts to share their ideas on 
“an equal footing” with extraverts (Voorn and Kommers 2013). While extraverts 
perceive social and face-to-face interactions as positive stimulus, introverts are 
more attracted to online collaborations than extraverts because of the lack of such 
intimidating features of face-to-face communications (Goby 2006; Myers and 
McCaulley 1985). Amichai-Hamburger et al. (2004) suggested that introverts pre-
fer online platforms more than extraverts because these platforms provide oppor-
tunities to find their “real self”. Not surprisingly, therefore, online learning envi-
ronments relate to higher achievement more so for introverts than extraverts (Offir 
et al. 2007).

In addition to personality traits measured by the extraversion-introversion 
dimension, group work could also be facilitated by another trait of the Five Fac-
tor Model: agreeableness (Costa and McCrae 1992). Agreeable individuals tend 
to be pleasant and cooperative in social situations. Farsides and Woodfield (2003) 
suggested that individuals with high agreeableness would thrive in collaborative 
social interaction settings. In fact, past literature has demonstrated that agreeable-
ness is a strong predictor of overall performance in various team settings (Mount 
et  al. 1998; Barrick et  al. 2003; Bell 2007). A recent study by Bradley et  al. 
(2013) studied project teams consisting of five undergraduate students. Research-
ers found that though highly agreeable teams had better communication and 
performance when interacting face-to-face, low agreeableness teams performed 
similarly when interacting virtually. This study provides evidence that agreeable-
ness is important in team settings; however, little research has been dedicated to 
investigating differences between extraversion and agreeableness as they relate to 
various methods of collaborative group work in higher education.

Current study

The general objective of the current study was to understand first-year university 
students’ general perceptions and experiences with both synchronous and asyn-
chronous collaboration. Thus, this study contributes to higher education literature 
regarding the relative impact of online synchronous and asynchronous platforms 
and in-person collaborations on students’ perceptions regarding the platforms, 
how collaborative platforms impact learning, and how individual differences in 
students’ levels of extraversion/introversion and agreeableness predict prefer-
ences of and experiences with these collaborative platforms. Five hypotheses 
were generated based on past research:
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(1) Students will have some experience using both online collaborative platforms 
(both synchronous and asynchronous) as well as in-person collaboration for 
academic group work.

(2) Overall, students will prefer the effectiveness of online synchronous collabora-
tion to both online asynchronous collaboration and in-person collaboration.

(3) Extraversion and agreeableness will predict higher preference for group work.
(4) Extraversion and agreeableness will predict higher belief that in-person col-

laboration is easier to use compared to online synchronous collaboration.
(5) Higher extraversion and agreeableness scores will be associated with partici-

pants’ ratings regarding perceived impact to social skills when using in-person 
collaboration compared to online synchronous collaboration.

In addition to these hypotheses, given the limited literature regarding collabora-
tion employing various technologies, the present study also provided an opportunity 
to explore students’ perceptions of group work and technology-based platforms in 
higher education.

Method

Participants

A sample of 360 first-year undergraduate students (66.4% female) were recruited 
through a university psychology participant pool at a mid-sized Canadian univer-
sity. Ages ranged from 17 to 36  years of age (M = 18.33, SD = 1.30). There were 
no significant age differences as a function of gender, t(357) = 0.26, p = 0.608. Par-
ticipants primarily identified as White (57.8%) or Asian (20.6%) with remaining 
participants identifying as other (9.7%), European (5.8%), Black/African American 
(5%), French Canadian (0.6%), and Aboriginal/First Nations/Inuit (0.6%). Overall, 
38.7% of participants were pursuing a Bachelor of Arts degree (n = 138), 28.9% 
were pursuing a Bachelor of Science degree (n = 103), 27.7% were pursuing a com-
bination degree (n = 99), and 4.8% were pursuing a specialized degree (e.g., Bach-
elor of Kinesiology; n = 17). Overall, participants’ self-rating of comfort with tech-
nology approached ceiling on a 5-point Likert scale (M = 4.32, SD = 0.86; 5 = very 
comfortable).

This project was reviewed and approved by a University research ethics board. 
Participants received partial course credit or were entered to win a draw prize as 
remuneration for participation. All participants were treated according to ethical 
standards of APA/CPA.

Materials and procedure

All participants individually completed one online survey while in a group setting 
in a university classroom. Completion of the survey took approximately 15–20 min; 
however, participants were given as much time as needed to complete the survey. 
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One research assistant was present during all testing sessions to supervise and pro-
vide technical assistance if necessary.

Survey

The survey was comprised of five main subsections: demographics (i.e., gender, age, 
program of study, ethnicity), extraversion and agreeableness, group dynamics, expe-
riences with and perceptions of collaborative platforms, and experiences with and 
perceptions of group work in an academic context.

Extraversion and agreeableness

Extraversion and agreeableness scores were calculated from the 8-item and 9-item 
subscales from the Big Five Inventory (Costa and McCrae 1992; John and Sriv-
astava 1999). The extraversion vs. introversion subscale included statements that 
described gregariousness, assertiveness, activity, excitement seeking, positive 
emotions, and warmth, with a maximum score of 40. The agreeableness subscale 
included statements that described trust, straightforwardness, altruism, compliance, 
modesty, and tender-mindedness, and had a maximum score of 45. Participants rated 
how much they agreed that each characteristic applied to them using a 5-point Lik-
ert scale (1 = disagree strongly to 5 = agree strongly). Cronbach’s alpha was 0.82 for 
extraversion, and 0.71 for agreeableness, indicating acceptable internal consistency.

Group dynamics

Sixteen questions assessed group dynamics in a university setting. Participants were 
asked to answer questions based on personal group work experiences on projects 
that resulted in the formal submission of a university assignment. Participants indi-
cated their preferred group dynamic from three categorical responses (1 = I prefer 
to work on my own more than I prefer to work in a group, 2 = I prefer to work some-
times in a group and sometimes on my own, and 3 = I prefer to work in a group 
more than I prefer to work on my own). Three additional questions measured group 
formation, each using 5-point scales (anchors 1 = almost never to 5 = always), and 
included how often groups were randomly formed by the instructor; how often par-
ticipants actively sought group members who were classmates and/or friends that 
were familiar to them; and how often participants actively sought classmates who 
were unfamiliar to them to do assigned group work. Participants indicated how sat-
isfied they were with each selection method using a 5-point scale (1 = very unsatis-
fied to 5 = very satisfied). Preferred group size was assessed through one question 
with four categorical responses (1 = myself and one other person, 2 = myself and two 
others, 3 = myself and three others, and 4 = myself and four or more others). Per-
ceptions regarding five aspects of group work (i.e., perceived workload, efficiency, 
motivation, stress, and satisfaction) were rated using a 5-point scale (1 = not at all to 
5 = extremely).
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Experience with and perceptions of collaborative platforms

Seven questions assessed experiences with and perceptions of online collabora-
tive platforms. Participants rated their comfort with using computer technology on 
a 5-point scale (1 = very uncomfortable to 5 = very comfortable). Participants also 
rated their familiarity (i.e., 1 = not at all familiar to 5 = extremely familiar) with 
four online synchronous collaborative platforms (i.e., Google Docs, Google Slides, 
Prezi, and Google+ platforms) and two online asynchronous collaborative platforms 
(i.e., email, and discussion forums/Facebook groups/Google communities/Stack 
Exchange).

Frequency with in-person collaboration (i.e., in-person meetings), online syn-
chronous collaboration (e.g., instant messaging), and online asynchronous col-
laboration (i.e., email) and contributing ideas to group discussions in each context 
were assessed using 5-point scales (1 = almost never to 5 = always). Participants 
rated the overall effectiveness of group work in each context using a 5-point scale 
(1 = extremely ineffective to 5 = extremely effective).

To effectively compare in-person collaboration to online synchronous collabo-
ration, participants were asked questions to directly compare these two platforms. 
Participants rated how difficult generating a final output for a group assignment was 
when using in-person collaboration compared to online synchronous collaboration 
on a 5-point scale (1 = always more difficult when using in-person collaboration 
than online synchronous collaboration to 5 = always easier when using in-person 
collaboration than online synchronous collaboration), and how they would compare 
their learning experience from group assignments when using in-person collabora-
tion compared to online synchronous collaboration (1 = always much worse when 
using in-person collaboration than online synchronous collaboration to 5 = always 
much better when using in-person collaboration than online synchronous col-
laboration). Participants also rated how their personal social skills were impacted 
when using both in-person collaboration and online synchronous collaboration on a 
5-point scale (1 = very negatively to 5 = very positively).

Data analysis and interpretation

Analyses were conducted using the Statistical Package for the Social Sciences 
(SPSS), version 26. Analyses of variance (ANOVA) were used to assess group dif-
ferences and linear regressions were used to predict outcomes related to methods 
of group work as a function of extraversion and agreeableness. The level of signifi-
cance was set at p ≤ 0.05 for all analyses.
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Results

Extraversion and agreeableness

Overall, mean levels of extraversion (M = 26.42, SD = 5.70; maximum = 40) and 
agreeableness (M = 34.69, SD = 4.81; maximum = 45) were above the midpoint 
of the scales. A one-way ANOVA comparing participants as a function of area 
of study revealed no significant differences between type of university degree 
(BA, BSc, Combination, and Other) and either extraversion, F(3, 353) = 1.64, 
p = 0.178, or agreeableness F(3, 353) = 0.58, p = 0.626.

Familiarity with technologies

Given the emphasis on in-person versus technology-based collaboration methods, 
it was important to establish general comfort and familiarity with technology and 
collaboration tools. Overall, participants reported high levels of comfort using 
computer technology in general (M = 4.23, SD = 0.86), as well as high familiarity 
for online collaboration tools such as Google Docs (M = 4.43, SD = 0.89), Google 
Slides (M = 4.03, SD = 1.26), and Prezi (M = 3.10, SD = 1.28) and some familiar-
ity with Google+ platforms (M = 2.47, SD = 1.33).

Experience with in‑person and online collaboration

All forms of collaboration were used by at least some participants. However, par-
ticipants rarely used online asynchronous collaboration such as email (M = 1.84, 
SD = 0.98) or discussion forums/Facebook groups/Google communities/Reddit, 
Stack Exchange, etc., (M = 2.19, SD = 1.31). To determine relative frequency of 
use among in-person and both online types of collaboration (hypothesis 1), a one-
way repeated measures ANOVA was conducted comparing in-person collabora-
tion (i.e., in-person meetings), online synchronous collaboration (i.e., instant mes-
saging), and online asynchronous collaboration (i.e., email) when communicating 
with group members. The ANOVA violated Mauchly’s sphericity, χ2 = 9.74, 
p = 0.008; therefore, the Greenhouse–Geisser adjustment was used. There was 
a significant main effect across the forms of collaboration, F(1.95) = 476.96, 
p < 0.001, ηp

2 = 0.57. Post hoc comparisons indicated that online synchronous 
collaboration (M = 4.20, SD = 0.94) was used significantly more frequently than 
both in-person collaboration (M = 3.16, SD = 1.30) and online asynchronous col-
laboration (M = 1.84, SD = 0.98), and in-person collaboration was used signifi-
cantly more than online asynchronous collaboration.

With respect to contributing ideas when using these different platforms, par-
ticipants reported that they often contributed ideas during in-person group dis-
cussions (M = 4.03, SD = 0.91), sometimes to often contributed ideas to group 
discussions using online synchronous collaboration (M = 3.58, SD = 0.98), and 
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rarely to sometimes contributed ideas when using email (M = 2.43, SD = 1.04) or 
other asynchronous platforms (M = 2.93, SD = 1.10).

Personality and experiences with collaborative work

Two sets of three multiple linear regressions were conducted to determine whether 
extraversion and agreeableness predicted frequency of use and contribution of ideas 
for each of the types of collaboration. Increased extraversion significantly predicted 
how often participants reported meeting in-person with group members to discuss 
a group assignment, F(2, 357) = 4.50, p = 0.012, adj. R2 = 0.03 (see Table  1 for 
regression coefficients and standard errors) and how often participants used online 
synchronous collaboration to communicate with group members, F(2, 357) = 4.17, 
p = 0.016, adj. R2 = 0.02 (see Table 2 for regression coefficients and standard errors). 
Neither extraversion nor agreeableness predicted frequency of using asynchronous 
online collaboration (email) to communicate with group members, F(2, 357) = 0.75, 
p = 0.471, adj. R2 = 0.004.

With respect to contribution of ideas within groups, higher levels of both extra-
version and agreeableness significantly predicted increased contribution of ideas 

Table 1  Summary of multiple 
regression analysis for in-person 
group work

B = unstandardized regression coefficient;  SEB = standard error of the 
coefficient; β = standardized coefficient

Variable B SEB β p

Frequency of use
 Constant 1.83 0.57 0.001
 Extraversion 0.03 0.01 0.15 0.006*
 Agreeableness 0.01 0.01 0.05 0.344

Overall effectiveness
 Constant 3.23 0.41 0.000
 Extraversion 0.01 0.01 0.3 0.552
 Agreeableness 0.02 0.01 0.12 0.019*

Table 2  Summary of multiple 
regression analysis for online 
synchronous group work

B = unstandardized regression coefficient;  SEB = standard error of the 
coefficient; β = standardized coefficient

Variable B SEB β p

Frequency of use
 Constant 4.26 0.41 0.000
 Extraversion 0.02 0.01 0.13 0.015*
 Agreeableness − 0.02 0.01 − 0.09 0.082

Contribution of ideas
 Constant 2.21 0.43 0.000
 Extraversion 0.02 0.01 0.12 0.025*
 Agreeableness 0.02 0.01 0.12 0.030*
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when using online synchronous collaboration, F(2, 347) = 5.45, p = 0.005, adj. 
R2 = 0.03 (see Table 2 for regression coefficients and standard errors). Neither extra-
version nor agreeableness predicted contribution of ideas when using in-person 
(F(2, 299) = 2.88, p = 0.058, adj. R2 = 0.02) or asynchronous online collaboration 
such as email (F(2, 357) = 0.75, p = 0.471, adj. R2 = 0.004).

Perceived effectiveness of in‑person and online collaboration

To address hypothesis 2, an ANOVA revealed a significant difference in perceived 
effectiveness among all platforms, F(2) = 100.28, p < 0.001, ηp

2 = 0.38. Post hoc 
comparisons indicated that in-person collaboration (M = 4.17, SD = 0.93) was per-
ceived as more effective than both online synchronous (M = 3.76, SD = 1.11) and 
online asynchronous collaboration (M = 2.67, SD = 1.04). In addition, online syn-
chronous collaboration was perceived to be significantly more effective than online 
asynchronous collaboration.

Three multiple linear regressions were conducted to determine whether extraver-
sion and agreeableness predicted perceived effectiveness for each of the methods 
of collaboration. Perceived effectiveness of in-person collaboration was significantly 
predicted by increased agreeableness, F(2, 357) = 3.10, p = 0.05, adj. R2 = 0.02. 
Regression coefficients and standard errors can be found in Table 1. Neither extra-
version nor agreeableness predicted perceived effectiveness for either synchronous 
(F(2, 357) = 1.15, p = 0.32, adj. R2 = 0.08) or asynchronous online collaborations 
(F(2, 357) = 1.46, p = 0.23, adj. R2 = 0.09).

Preference for group work as a function of extraversion and agreeableness

To address hypothesis 3, we assessed whether extraversion and agreeableness 
impacted preferences for group work, as well as satisfaction with group work using 
in-person and online collaboration.

Group dynamics and preferences

Overall, the majority of participants (60%) preferred the combination of sometimes 
working in a group and sometimes working on their own compared to only a third 
(33.6%) who preferred to work on their own rather than in a group, and only 6.4% 
who preferred to work in a group more than on their own.

Two one-way ANOVAs were conducted to determine if extraversion and agreea-
bleness differed among those who expressed a greater preference for working on 
their own, working in a group, or equally working in each. There was a significant 
difference across the three groups as a function of extraversion, F(2, 357) = 8.35, 
p < 0.001, ηp

2 = 0.05, but no significant differences were found for agreeableness 
F(2, 357) = 2.37, p = 0.10, ηp

2 = 0.01. Post hoc comparisons indicated that extraver-
sion scores were lower among participants who preferred to work alone more so 
than in a group (M = 24.74, SD = 5.22) compared to those who expressed an equal 
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preference for working alone or in a group (M = 27.24, SD = 5.79). No other com-
parisons were significant.

Satisfaction with group formation

Students indicated university group formation was equally formed by the instruc-
tor (M = 3.08, SD = 1.59) and through seeking out classmates or friends with whom 
they were familiar with (M = 3.56, SD = 1.23). Participants indicated that group for-
mation occurred less often through seeking out classmates with whom they were 
unfamiliar (M = 2.01, SD = 1.03). Satisfaction with each of these methods of for-
mation all were above the midpoint of the scale (M = 3.16, SD = 1.04; M = 3.99, 
SD = 0.90 and M = 3.26, SD = 0.83, respectively).

Two multiple linear regressions were conducted to assess whether levels of extra-
version and agreeableness predicted frequency of self-determined group selection 
(i.e., seeking out familiar classmates or seeking out unfamiliar classmates). Neither 
extraversion nor agreeableness predicted frequency of forming groups by seeking 
out familiar classmates or friends; however, higher levels of extraversion signifi-
cantly predicted frequency of forming groups by seeking out unfamiliar classmates, 
F(2, 357) = 3.96, p = 0.020, adj. R2 = 0.02 (see Table 3 for regression coefficients and 
standard errors).

Three multiple linear regressions were conducted to assess whether levels of 
extraversion and agreeableness predicted satisfaction with methods of group selec-
tion. Higher levels of agreeableness significantly predicted higher levels of satis-
faction with groups formed with familiar classmates or friends, F(2, 321) = 6.20, 
p = 0.002, adj. R2 = 0.04 (see Table 3 for regression coefficients and standard errors). 
Neither extraversion nor agreeableness significantly predicted satisfaction with 
groups formed by an instructor (F(2, 258) = 1.35, p = 0.261, adj. R2 = 0.01) or satis-
faction with groups formed with unfamiliar classmates (F(2, 217) = 1.57, p = 0.210, 
adj. R2 = 0.01).

Table 3  Summary of multiple 
regression analysis for group 
work preferences

B = unstandardized regression coefficient;  SEB = standard error of the 
coefficient; β = standardized coefficient

Variable B SEB β p

Frequency of seeking 
out unfamiliar class-
mates to form groups

 Constant 1.63 0.45 0.000
 Extraversion 0.03 0.01 0.015 0.006*
 Agreeableness − 0.01 0.01 − 0.04 0.421

Satisfaction with group 
selection with familiar 
classmates

 Constant 2.61 0.42 0.000
 Extraversion 0.01 0.01 0.29 0.604
 Agreeableness 0.04 0.01 0.19 0.001*
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Group‑size preferences

A one-way ANOVA revealed no significant differences in group-size prefer-
ence (myself and one other person, myself and two others, myself and three oth-
ers, and myself and four or more others) as a function of either extraversion, F (3, 
356) = 0.72, p = 0.542, ηp

2 = 0.01, or agreeableness, F (3, 356) = 1.10, p = 0.352, 
ηp

2 = 0.01.

Beliefs about group work

A series of multiple linear regressions were conducted to assess whether beliefs 
about group work were predicted by extraversion or agreeableness. The regression 
models for perceived efficiency of group work (F(2, 357) = 9.98, p < 0.001, adj. 
R2 = 0.05), motivation (F (2, 357) = 14.13, p < 0.001, adj. R2 = 0.07), and satisfac-
tion (F(2, 357) = 6.76, p < 0.001, adj. R2 = 0.04) were all significant. Higher levels of 
both extraversion and agreeableness predicted higher belief of efficiency, increased 
motivation, and higher satisfaction with group work. The overall models for per-
ceived workload (F(2, 357) = 3.46, p = 0.033, adj. R2 = 0.02) and ability to perform 
effectively (F(2, 357) = 7.63, p < 0.001, adj. R2 = 0.04) were significant; however, 
only higher levels of extraversion predicted a higher belief that working as a mem-
ber of a group increases one’s ability to perform effectively, and only higher levels 
of agreeableness predicted a decrease in perceived workload. The model for stress 
level was non-significant across both predictors, F(2, 357) = 1.21, p = 0.302, adj. 
R2 < 0.01. See Table 4 for a full summary.

Preference of platform for academic group work

To address hypothesis 4, two multiple linear regressions were conducted to assess 
whether levels of extraversion and agreeableness predicted perceived level of diffi-
culty with generating final output for a group assignment (M = 2.76, SD = 1.21), and 
quality of learning experience (M = 3.29, SD = 1.07) when using in-person collabo-
ration compared to online synchronous collaboration. Neither model was significant.

Impact of synchronous group work on social skills

To address hypothesis 5, two multiple linear regressions were conducted to deter-
mine whether extraversion and agreeableness was related to students’ ratings of 
social impact for each of in-person collaboration (M = 3.85, SD = 0.89) and online 
synchronous collaboration (M = 3.43, SD = 0.94) contexts. Both models were sig-
nificant (F(2, 357) = 5.10, p = 0.007, adj. R2 = 0.03, and F(2, 357) = 5.09, p = 0.007, 
adj. R2 = 0.03, for in-person and online synchronous collaboration, respectively). 
Within each model, higher levels of extraversion (βOnline = 0.11 and βIn-Person = 0.12) 
and agreeableness (βOnline = 0.12 and βIn-Person = 0.10) were associated with more 
positive social impact (see Table 5 for full summary).
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Table 4  Summary of multiple 
regression analysis for aspects 
of group work and extraversion 
and agreeableness

B = unstandardized regression coefficient;  SEB = standard error of the 
coefficient; β = standardized coefficient

Variable B SEB β p

Efficiency
 Constant 2.07 0.32 0.000
 Extraversion 0.03 0.01 0.19 0.026*
 Agreeableness 0.02 0.01 0.12 0.001*

Motivation
 Constant 1.58 0.36 0.000
 Extraversion 0.02 0.01 0.16 0.002*
 Agreeableness 0.04 0.01 0.21 0.001*

Satisfaction
 Constant 1.71 0.40 0.000
 Extraversion 0.02 0.01 0.13 0.013*
 Agreeableness 0.03 0.01 0.13 0.024*

Effectiveness
 Constant 1.70 0.41 0.000
 Extraversion 0.03 0.01 0.17 0.001*
 Agreeableness 0.02 0.01 0.09 0.072

Workload
 Constant 3.60 0.37 0.000
 Extraversion 0.00 0.01 0.24 0.646
 Agreeableness − 0.03 0.01 − 0.14 0.009*

Stress
 Constant 3.69 0.46 0.000
 Extraversion − 0.01 − 0.01 − 0.05 0.297
 Agreeableness − 0.01 0.01 0.06 0.292

Table 5  Summary of multiple 
regression analysis for impact to 
social skills

B = unstandardized regression coefficient;  SEB = standard error of the 
coefficient; β = standardized coefficient

Variable B SEB β p

Online synchronous collaboration
 Constant 2.16 0.41 0.000
 Extraversion 0.02 0.01 0.11 0.043*
 Agreeableness 0.02 0.01 0.12 0.023*

In-Person collaboration
 Constant 2.68 0.39 0.000
 Extraversion 0.02 0.01 0.12 0.021*
 Agreeableness 0.02 0.01 0.10* 0.047*
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Discussion

The increasing inclusion of collaborative learning opportunities within higher edu-
cation contexts, combined with a variety of online and in-person methods for collab-
oration, necessitates exploration of student perceptions and experiences with these 
instructional tools. The present study addressed this need with particular attention 
to the role social skills, particularly extraversion and agreeableness, play in group 
collaboration contexts (Campion et  al. 1993). Two key goals of the present study 
involved (1) capturing student experiences with different forms of collaboration, and 
(2) examining the specific impact of extraversion and agreeableness as individual 
characteristics that could influence a students’ learning across different collaboration 
contexts (in-person, synchronously online, and asynchronously online).

Group structure

Consistent with pedagogical shifts toward increasing opportunities for group and 
teamwork experiences in the classroom (e.g., Burke 2011), the majority of students 
(60%) in the present study indicated a preference for a balanced instructional design 
that provided opportunities for both independent and group work, with a smaller 
number of students (6.4%) preferring group work over independent work when com-
pleting assignments. For these students, the inclusion of collaboration opportunities 
may promote greater learner outcomes and enjoyment (e.g., Laal and Ghodsi 2012). 
However, for other learners, collaborative formats may pose challenges. In our study, 
approximately a third of the students identified a preference for working indepen-
dently on assignments rather than working collaboratively. When preferences were 
examined in terms of social skills, the preference for independent work was associ-
ated with lower levels of extraversion. This outcome aligns with previous literature 
indicating that individuals high in extraversion experience greater satisfaction and 
enjoyment (e.g., French and Kottke 2013) and feel more confident in their ability 
to perform in group work contexts (Barry and Stewart 1997; Thoms et  al. 1996; 
Walker 2007). However, for less socially gregarious students, collaborative learning 
contexts may be especially challenging and less enjoyable. Although extraversion 
was related to group work preferences, agreeableness was not. Individuals scoring 
higher in agreeableness tend to be courteous, helpful, and cooperative (e.g., Far-
sides and Woodfield 2003) which facilitate the relationship dynamics within groups, 
whereas extraversion addresses whether individuals seek out and thrive from social 
stimulation. Thus, it is not surprising that levels of agreeableness did not impact 
preference for group versus individual work.

Overall, both extraversion and agreeableness predicted positive beliefs about 
group work such as satisfaction, efficiency, and motivation. In addition, neither per-
sonality trait was related to perceived stress as a function of working in a group. Our 
findings confirm previous research reporting similar positive associations between 
extraversion and group work variables involving enjoyment and overall group work 
experience (Walker 2007). Similarly, previous research also indicates a relation 
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between agreeableness and satisfaction (French and Kottke 2013). The present study 
extends these outcomes to an online collaboration context. In addition, given that 
individuals high in agreeableness function well in social group settings, it would be 
expected that they would find these settings motivating and efficient. Consistent with 
previous research, our findings also indicated an association between higher levels 
of extraversion and the belief that working as a member of a group increased one’s 
ability to perform effectively (Barry and Stewart 1997; Thoms et al. 1996; Walker 
2007); however, agreeableness did not predict perception of performance ability. 
Clearly, individuals high in extraversion would not only seek out opportunities to 
engage in groups but also rate their participation in groups as a highly positive out-
come. This would also appear to be the case for those high in agreeableness but to a 
slightly lesser degree.

Individuals high in extraversion and agreeableness report these positive percep-
tions toward group work, suggesting that collaborative instructional techniques 
might be especially relevant for these individuals. However, recent research sug-
gests that their group members may not concur with these evaluations. Specifically, 
group members’ reports of individuals with high extraversion, and to a lesser extent 
agreeableness, suggest a curvilinear relationship such that those with average levels 
of extraversion are perceived to be better team players in a group context than those 
who are high or low (Curşeu et al. 2019). Together, the current and previous find-
ings suggest that instructors may need to carefully consider the needs of individual 
students when using collaboration as an instructional tool.

Familiarity with online collaboration tools

At the outset of the study it was important to determine that participants were suf-
ficiently comfortable with technology and that responses would not be reflecting a 
lack of comfort with technology. As digital natives (Akçayir et al. 2016), it was not 
surprising that ratings of comfort with technology approached ceiling levels. How-
ever, students did not report uniformly high familiarity ratings across an array of 
software programs that can be harnessed for collaboration. For example, familiar-
ity ratings for programs such as Google Docs and Google Slides approached ceil-
ing scores, but Prezi and Google+ Platforms were less familiar overall and variable 
across students. Identifying familiarity with technology is a critical first step when 
choosing and using online collaborative tools as part of instruction as lack of famili-
arity with technology can hinder use (e.g., Kumar and Vigil 2011).

Experience with in‑person, online synchronous, and online asynchronous 
collaboration

Given previous literature regarding increased use of technology in higher educa-
tion contexts (Carrier et al. 2015; Sung et al. 2016), it was expected that students 
would report use of a variety of online platforms. Students reported that synchro-
nous online and in-person collaboration were more common forms of collaboration 
relative to asynchronous online formats. Despite the relatively equivalent prevalence 
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of in-person and synchronous online collaboration tools, participants believed that 
in-person collaboration was more effective than online collaboration. While some 
recent literature has found no notable differences between online and in-person 
learning modalities in higher education (e.g., Mullen 2020), it appears that collabo-
rating with peers may be a distinguishing factor that contributes to students’ pref-
erences for in-person collaboration compared to online. For first-year university 
students, it appears that there is a disconnect between what is experienced in teach-
ing practice and what they perceive to be most effective. Clearly, in-person group 
work confers a perceived advantage over online technologies when group work is 
required.

Comparisons of the two online collaboration methods (i.e., synchronous and 
asynchronous) indicated greater use and perceived effectiveness for synchronous 
versus asynchronous collaboration. Similar to in-person contexts, synchronous for-
mats allow students to engage in immediate, real-time interactions with others in the 
learning process. In part, these perceptions may be fueled by greater engagement 
in synchronous than asynchronous collaboration formats. Participants indicated 
that they often contributed ideas when using in-person and online synchronous col-
laboration formats and rarely contributed ideas when collaborating asynchronously 
online. Employing collaboration techniques that promote active, engaged learn-
ers enhances learning outcomes and enjoyment (e.g., Laal and Ghodsi 2012). Stu-
dents’ indication that they contribute more in synchronous formats (both in-person 
and online) suggests that working synchronously is more than a social engagement 
opportunity as it encourages deeper interactions with ideas and knowledge, which 
are activities known to promote greater learning.

Overall, participants indicated that generating a final output for an academic pro-
ject was more difficult when using in-person collaboration compared to when using 
online synchronous collaboration; however, participants reported their learning 
experiences to be fairly equal across both platforms. The use of online collaboration 
tools is often prompted by an understanding that students engage in significant work 
beyond the confines of the classroom (e.g., St. Clair and Tschirhart 2002); thus, the 
use of online synchronous collaboration may be beneficial for students in higher 
education when it is difficult to coordinate in-person meetings with group members, 
or when in-person collaboration is not possible such as online courses, remote teach-
ing, and limited in-class opportunities. It is possible that students believe it is easier 
to complete a group project using online synchronous collaboration due to conflict-
ing class schedules and differing geographical locations among group members that 
may make it difficult to arrange an in-person group meeting.

Further, it is possible that students perceive in-person collaboration to be more 
difficult if they do not all have direct access to the same document as is possible 
through online synchronous collaboration. During an in-person meeting, only one 
group member may be the recorder or editor of the document, which may not allow 
other group members to contribute as effectively as they could if the document 
could be shared and edited simultaneously online. Consistent with past research 
(e.g., Shahabadi and Uplane 2015), using online synchronous collaboration seems to 
be beneficial because it provides similar instant-feedback to in-person collaboration 
while also maintaining flexibility so that all group members can complete personal 
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portions of the group assignment at their leisure, and contribute effectively to the 
final outcome.

Limitations and future directions

While our study provides a unique examination of the relations between extraver-
sion and agreeableness and collaborative platforms, both online and in-person, our 
sample was limited to first-year university students. Students’ experiences with these 
programs may change over their years of study as a function of practice. Future stud-
ies should continue to investigate how perceptions of and experiences with group 
work develop throughout higher education. The present sample also reflected a fairly 
homogeneous group of participants. Although this sample reflects the first-year pop-
ulation in the university from which they were drawn, in order to generalize the find-
ings more broadly, future studies should assess a more diverse group of students in a 
university setting.

Implications and conclusions

Today’s modern classroom is a complex environment, and even more so as the 
COVID-19 pandemic has shifted most higher education to online learning formats 
(e.g., Chang and Fang 2020; Tesar 2020). Balancing the myriad of instructional 
tools that can be used within the physical classroom and those that extend beyond 
the classroom can be challenging when the goal is to meet the needs of all learners. 
The prevalence and use of online learning tools provides students in higher educa-
tion contexts with a variety of instructional alternatives to complement traditional 
in-person activities (e.g., Johnson 2019; Paulsen and McCormick 2020). The pre-
sent study found that students in first-year university have more experience using 
both online synchronous and in-person collaboration compared to online asynchro-
nous collaboration. Outcomes such as satisfaction, ability to contribute effectively 
to the group outcome, and positive beliefs about group work were associated with 
extraversion and agreeableness and share some important similarities across online 
synchronous and in-person collaboration contexts. These findings suggest that these 
two instructional methods may be effective group work tools; however, individual 
differences in personality impact students’ responses to different learning contexts.

The present study was conducted prior to the shift to online learning as a result of 
the COVID-19 pandemic; thus, the present findings can serve as an important base-
line from which to compare findings generated during the pandemic. In addition, the 
present study provides insights regarding student’s perceptions of online collabora-
tive learning which may be particularly salient in these times when online learning 
is more widespread. The outcomes identify important considerations for educators 
on how to best integrate collaborative learning in an online setting to acknowledge 
and accommodate individual differences in personality traits among students. Fur-
ther research should continue to assess the practical and theoretical implications of 
individual differences for in-person and online learning for post-secondary students 
during these changing times.
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